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An endless metallic belt having a non- sticky outer surface, is 
stretched between a fixed heating element and a rotary driving roller 
to be rotated, and an image supporting member having an unfixed toner 
image is passed between a pressure roller rotating while closely kept 
into contact with the fixed heating element from the outside of the 
endless metallic belt and the endless metallic belt, for thermally 
melting and fixing the unfixed toner image. 

The outer surface portion of the endless metallic belt is composed 
of iron-nickel alloy including 35 - 45 wt % of nickel. The inner 
surface portion of the belt is composed of nickel. The thickness of the 
outer surface portion is thicker than that of the inner surface 
portion. 

USE/ADVANTAGE - By using the iron-nickel alloy of remarkably low 
linear expansion coefficient, wrinkling of the belt is completely 
prevented. The fixing unit is compact and simple. 
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' * NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While building over the endless metal belt with which non-adhesiveness surface treatment of the 
• outside front face is carried out between a fixed heating element and a rotation driving roller and rotating it In 
the heat anchorage device which passes the image base material which has a non-established toner image 
between the pressurization roller which carries out a pressure welding to a fixed heating element, and rotates 
" from the outside of this endless metal belt, and this endless metal belt, and carries out thermofusion fixing of 
this non-established toner image The heat anchorage device characterized by consisting of an iron nickel alloy 
with which the outside surface section of said endless metal belt contains 35 - 45% of the weight of nickel. 
[Claim 2] The heat anchorage device characterized by the thickness of said outside surface section being thicker 
than the thickness of said inside surface section by the outside surface section of said endless metal belt 
consisting of an iron nickel alloy, and the inside surface section of an endless metal belt consisting of nickel in 
claim 1 publication. 

[Claim 3] The heat anchorage device with which total thickness of said endless metal belt is characterized by 
the thickness of said inside surface section being 1-5 micrometers by 10-50 micrometers in claim 2 publication. 
[Claim 4] The manufacturing method of the endless metal belt which carries out rapid heating only of the 
endless metal belt to the electromagnetic-induction coil which installed said endless metal belt formed in the 
outside surface of a matrix near [ the ] the periphery, it is therefore made to carry out thermal expansion to it, 
and is characterized by making an endless metal belt release from mold from this matrix. 
[Claim 5] The manufacturing method of the endless metal belt which performs surface preparation 
predetermined in the condition that this matrix supported the endless metal belt formed in the outside surface of 
a matrix, and carries out rapid heating only of endless metal ** RUTO to the electromagnetic-induction coil 
installed near the periphery of the account of back to front endless metal belt, it is therefore made to carry out 
thermal expansion to it, and is characterized by making an endless metal belt release from mold from this 
matrix. 

[Claim 6] The manufacturing method of the endless metal belt characterized by the coefficient of linear 
expansion of said endless metal belt being below the coefficient of linear expansion of said matrix in claim 4 or 
five publications. 

[Claim 7] The manufacturing method of the endless metal belt characterized by extracting an endless metal belt 
from a matrix in claim 4 or five publications using the magnetic repulsive force produced between said endless 
metal belts and electromagnetic-induction coils. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacturing method of the heat anchorage device of 

image formation equipments, such as electrophotography, and an endless metal belt. 

[0002] 

[Description of the Prior Art] Although some methods, such as a hot-platen type, a pressure type, and a heating 
roller type, are put in practical use by the heat fixing assembly indispensable to an electrophotography recording ■ 
device, the mainstream for [ ten years - ] the past 20 years is a heating roller type. However, this method also 
has a fault, the time amount to operation initiation is long, power consumption is also large, and the present 
condition is that these have had bad effect on the engine performance of the whole electrophotography 
equipment. 

[0003] Manufacturing the thin endless film excellent in thermal resistance and rigidity, although the method 
which improves these radically was proposed for many years (USP No. 381 1828 specification) carries out 
difficulty, and it is **. 

[0004] The fixing assembly which combined with JP,1-187582,A the polyimide film by which the coat was 
carried out with the non-adhesiveness coat, and the heating element is indicated. This heat fixing assembly has 
succeeded power consumption also in the thing near a reduction by half to do for drastic reduction while it 
makes that heating up time a short time extremely and realizes the de facto quick start. However, it is short, and 
the structure of the fixing assembly itself also has the complicated adhesion life of the non-adhesiveness coat 
which this method also has a fault and is covered by the endless polyimide film, and it is becoming cost 
quantity. 

[0005] this invention persons invented and did patent application of the method which can solve radically the 
trouble which these fixing assemblys hold, employing efficiently all the descriptions that were excellent in this 
method (JP,4- 166966, A, Japanese Patent Application No. No. 339079 [ two to ], Japanese Patent Application 
No. No. 49392 [ three to ], Japanese Patent Application No. No. 145868 [ four to ], M heat anchorage device"). 
[0006] Instead of the endless polyimide film, the endless metal belt was used for the 1st structural description, 
and it succeeded in therefore prolonging the adhesion life of a non-adhesiveness coat by the satisfactory 
working life to this. The PTC heater was used for the 2nd description instead of the thick film resistor heater, 
and, therefore, it made unnecessary the temperature sensor and the power source for temperature control to this. 
The 3rd description is that dry fixing which therefore does not have offset in it being higher than the glass 
transition point of a toner, and controlling to a temperature requirement lower than softening temperature has 
realized temperature which the recording paper after heat fixing releases from mold. Moreover, former is 
impossible for a flat heat fixing side, record fixing to a****** envelope etc. is enabled, and the self- 
temperature control of a PTC heater is realizing stable heating fixing which does not make mixed continuation 
fixing of variant paper generate offset, either. Method-simplification brings about the simplification on 
structure, and reduction of components mark so that the above explanation may show, and they are a thing 
[ dominance / in cost ], and intermediary ****. The failure which can merely be said to be only on this 
utilization is generating of the M wrinkling M of an endless metal belt, and is ******. Although this adopted nickel 
belt by electroforming as an endless metal belt obtained most easily, 14x10-6 / **, and when it is large and the 
temperature gradient by local heating is large, this "wrinkling" generates the mean coefficient of linear 
expansion of nickel belt in a 0-200-degree C temperature requirement. And therefore, this problem was solved 
to improvement invention (Japanese Patent Application No. No. 145868 [ 04 to ], "heat anchorage device") to 
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which it is lower than the softening temperature of a toner, however the approach (Japanese Patent Application 
No. No. 279634 [ 03 to ] "a heat anchorage device") of easing a temperature gradient as a generating preventing 
method of this "wrinkling" and the temperature which the detail paper after fixing releases from mold from an 
endless metal belt are brought as much as possible close to this, and a temperature gradient is made small as a 
result. 
[0007] 

[Problem(s) to be Solved by the Invention] As mentioned above, in order to be easy to generate the "wrinkling" 
by local heating in the heat anchorage device using an endless nickel metal belt and to prevent this, it is 
indispensable to make the temperature gradient of a belt small. For this reason, a cure, like the heating distance 
and the quenching distance of a belt are needed about 10-20mm, and moreover make a fixed heating element 
the crown configuration of an inside convex is indispensable, and ******. these — the heat anchorage device of 
this method complexity ~ it enlarged and an improvement was desired also from the point of a manufacturing 
cost. 

. [0008] The 1st purpose of this invention is to control wrinkling generating of an endless metal belt. Moreover, 
the 2nd purpose is to offer the approach of releasing from mold easily from a matrix in the production process 
of an endless metal belt. Furthermore, the 3rd purpose is to make easy the handling at the time of endless metal 

■ hair side of belt side processing while releasing an endless metal belt from mold easily from a matrix. 
[0009] 

[Means for Solving the Problem] While the 1st purpose of the above builds over the endless metal belt with 
which non-adhesiveness surface treatment of the outside front face is carried out between a fixed heating 
element and a rotation driving roller and rotates it In the heat anchorage device which passes the image base 
material which has a non-established toner image between the pressurization roller which carries out a pressure 
welding to a fixed heating element, and rotates from the outside of this endless metal belt, and this endless 
metal belt, and carries out thermofusion fixing of this non-established toner image The outside surface section 
of said endless metal belt is attained by the 1st means which consists of an iron nickel alloy containing 35 - 45% 
of the weight of nickel. 

[0010] Moreover, therefore, the 2nd purpose of the above carries out rapid heating only of the endless metal belt 
to the electromagnetic-induction coil which installed said endless metal belt formed in the outside surface of a 
matrix near [ the ] the periphery, carries out thermal expansion to it, and is attained by 2nd means to make an 
endless metal belt release from mold from this matrix. 

[001 1] Furthermore, the 3rd purpose of the above performs surface preparation predetermined in the condition 
that this matrix supported the endless metal belt formed in the outside surface of a matrix, therefore, carries out 
rapid heating only of endless metal ** RUTO to the electromagnetic-induction coil installed near the periphery 
of the account of back to front endless metal belt, carries out thermal expansion to it, and is attained by 3rd 
means to make an endless metal belt release from mold from this matrix. 
[0012] 

[Function] As mentioned above, the cause of the "wrinkling" which is easy to generate to an endless nickel 
metal belt is in the big coefficient of linear expansion. About this, the mean coefficient of linear expansion of a 
frog and this 0-200-degree C temperature requirement is set to 1 / 2 - 1/5 of nickel metal, and becomes 
unnecessary [ the generating preventive measures of a "wrinkling" ] also practical at the Fe-nickel alloy of the 
above presentation range. 
[0013] 

[Example] The example of this invention is explained with a drawing. 

[0014] Drawing 1 is the sectional view of the heat anchorage device of this example. 

[0015] The integral-construction mold heating cooling device A with which a heat anchorage device consists of 
the sliding soak plate 1, the PTC heater component 2, the energization electrode 3, the heat-resistant holder 4, a 
heat insulator 5, and cooling supporting material 6 Sticking the endless metal belt 7 and the endless metal belt 7 
which carried out non-adhering processing of the outside front face to the integral-construction mold heating 
cooling device A the pressurization roller 10 which carries out follower rotation while being pushed against the 
driving roller 8 which carries out a rotation drive, the follower roller 9, and the sliding soak plate 1 of the 
integral-construction mold heating cooling device A by the several kg force — intermediary **** [ from ]. 
[0016] As shown in drawing 1 , while the detail paper 1 1 is ****(ed) between the endless metal belt 7 and the 
pressurization roller 10 The non-established toner 12 on the detail paper 1 1 carries out heating fusion through 
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the endless metal belt 7. While a belt 7 is therefore cooled by the cooling supporting material 6, a toner 12 is 
also cooled, and it is processed so that the detail paper 1 1 may exfoliate from a belt 7 and the point of the 
cooling supporting material 6 may become small curvature from an intermediary with toner temperature lower 
than the softening temperature. 

[0017] Therefore, the endless metal belt 7 formed the Fe-nickel alloy thin film (about 20-micrometer thickness) 
on the circle type matrix made from stainless steel at electroforming, exfoliated and drew this out from the 
matrix, covered PTFE (polytetrafluoroethylene) with the thickness of 5 micrometers on this outside front face, 
and produced it on it. nickel presentation in this case was made into 35% - 45% of range (the remainder is Fe). 
Although the coefficient of linear expansion of a Fe-nickel alloy is shown in drawing 2 Since the temperature of 
the endless metal belt 7 when being used as a fixing assembly of this invention is about 150 degrees C, from 
ordinary temperature the mean coefficient of linear expansion in this range It is 7x10-6 / ** with 3.7x10-6 / **, 
and Fe-45%nickel in 2.7x10-6 / **, and Fe-40%nickel with Fe-35%nickel, and these are smallness called 1 / 2- 
1/5 compared with 13.5x10-6 / ** of pure nickel. Intermediary ****** which coefficient of linear expansion 
becomes large in the presentation of those other than this, and does not have the semantics which uses an alloy 
by that of pure nickel and intermediary ****** practically equal. 

[0018] Now, in order to make the electrocasting thin film of such a small coefficient of linear expansion release 
from mold from the matrix made from stainless steel, the exfoliation/drawing by heating and cooling which are 
usually used are inapplicable. Even if it uses to say as SUS304 and other metallic materials of matrix material 
which are usually used well, almost all coefficient of linear expansion is larger than the above-mentioned Fe- 
nickel alloy, and even if it repeats heating and cooling, it is impossible to make a electrocasting thin film 
exfoliate from a matrix. 

[0019] Then, what was adopted is the approach of the rapid heating of only the electrocasting thin film by 
electromagnetic-induction heating. 

[0020] Drawing 3 is the block diagram of the mold release equipment of the endless metal belt concerning the 
1st example. 

[0021] The lower limit of the cylindrical electrocasting matrix (electrode) 13 is not committed by the 
electrocasting bath, but is closed with the good insulating material of a mold-release characteristic, for example, 
PTFE, (insulating lid 14). Moreover, the upper part section of a matrix 13 is also thickly covered with the same 
PTFE (insulating shielding 15). 

[0022] If the electrocasting matrix 13 of such a configuration is put into a electrocasting bath and electrocasting 
is performed, the Fe-nickel electrocasting thin film (endless metal belt material) 16 will be formed only on a 
matrix electrode. After rinsing this and drying, it inserts in the center section of the electromagnetic-induction 
coil 17, and, therefore, the high frequency current is passed to RF generator 18 at this electromagnetic-induction 
coil 17. If the thing of 100kHz and 200W is used as an RF generator, the electrocasting thin film 16 is heated to 
400-500 degrees C in 0.3 - 0.5 seconds, and it can be made to exfoliate from a matrix 13 almost momentarily, 
since the thickness of the Fe-nickel electrocasting thin film 16 used as an endless metal belt is about 20 
micrometers. 

[0023] At this time, therefore, high-frequency heating is carried out only the electrocasting thin film 16 to the 
skin effect, since a RF magnetic field cannot advance into a matrix 13, it is not heated, but exfoliation is 
completed before the temperature up by heat conduction from the electrocasting thin film 16. And repulsive 
force works between the electromagnetic-induction coils 17 with which the eddy current which flows to the 
electrocasting thin film 16, and the high frequency current flow, and when the electrocasting thin film 16 is 
caudad located for a while rather than the center of a coil 17, the electrocasting thin film 16 receives the force 
extruded caudad. That is, this electromagnetic-induction heating method is the outstanding approach of doing 
automatically exfoliation and the mold release activity drawn out to coincidence. It is also effective to cool and 
carry out induction heating of the matrix to about -50 degrees C from the interior in addition to this approach. It 
is because the coefficient of linear expansion of this temperature region of SUS304 which saying usually heats 
and electroforms a electrocasting bath at about 50 degrees C, and is well used for a matrix 13 is as large as 
13x10-6 / **, so the temperature gradient by the side of this low temperature becomes exfoliation with the 
amount of contraction of a certain matrix 13 which can carry out extent contribution. 
[0024] Thus, the PTFE layer was covered with the thickness of 5 micrometers to the produced endless metal 
belt, and it considered as the belt for fixing. As this non-adhesiveness coat, adhesive strength with a toner was 
small, and although prototype evaluation was carried out also about the silicone film excellent in un-offsetting 
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nature, the property superior to the PTFE film was shown except being inferior a little in respect of a wear life. 
Of course, a working life is a satisfying enough value. 

[0025] After the above-mentioned belt for fixing released the endless metal belt from mold from the matrix, it 
was produced by the approach of covering a non-adhesive layer. It is also possible to carry out simple [ of this 
process ] as follows. It is the approach of covering a non-adhesive layer to the endless metal belt on a matrix, 
and exfoliating and releasing this from mold by the electromagnetic-induction heating method. In this case, 
although the non-adhering film may adhere also to the insulating lid 14 of drawing 3 , and the part of the 
insulating shielding 15, it is possible for there to be almost no adhesive strength in this part, and to make it 
release from mold easily, in addition, it is easy to release the parts of this insulating lid 14 and the insulating 
shielding 15 from mold - as ~ caudad - Mukai - it cannot be overemphasized that the taper is attached so that 
it may become thin once. This package manufacturing method excels the former manufacturing method in the 
point called the ease of handling of a belt, and compaction of a process. 

[0026] Thus, if the endless metal belt 7 is rotated with a driving roller 8 and alternating- voltage 100V are 
>■ impressed to the PTC heater component 2 through the energization electrode 3, adding [ as shown in drawing 
1 , assemble the produced endless metal belt 7 with the non-adhering film, and ] a weak tension to the follower 
roller 9 therefore, it will become possible after about 10 seconds to make heat fixing actuation perform. 
' [0027] In this case, it is also needlessness and ****** to be able to shorten a quenching distance compared with 
a conventional method (Japanese Patent Application No. No. 279634 [ 03 to ], Japanese Patent Application No. 
No. 145868 [ 04 to ], "heat anchorage device"), and to incurvate a fixed heating element in the shape of an 
inside convex type. This became possible [ drawing out the cooling supporting material 6 and producing by 
aluminum material etc. ], and contributed also to reduction of components mark. Of course, the point which 
generating of a "wrinkling" becomes possible [ preventing completely ] and poses a problem in any way also in 
life is inside ****. However, since the moisture by which occlusion was carried out to it from the recording 
paper which passed the heat anchorage device is emitted, although this neighborhood is ventilated, it is a 
comparatively humid environment. 

[0028] On the other hand, the Fe-nickel alloy of this invention is the quality of the material which the inside 
**** corrosion in question tends to generate by the belt of pure nickel. Since it is always heated at the time of 
actuation, although it is in the conditions out of which corrosion cannot come easily, this cure is also required 
for a term ** sake in completeness. The following approaches were adopted to this and this problem was 
solved. It performs several micrometers nickel electrocasting first on the electrocasting matrix 13, and sets line 
intermediary sum total thickness to about 20 micrometers for Fe-nickel alloy electrocasting succeedingly, and 
the line intermediary belt 7 is produced as above-mentioned after covering of the non-adhering film. 
[0029] Thus, it is equivalent in [ as there being no fluctuation in bath plasticity about continuation 
electrocasting of nickel and Fe-nickel since the electrocasting bath of the network same / a electrocasting bath / 
as a line intermediary can be used, and performing one kind of electrocasting substantially ] cost. 
[0030] What is necessary is just to choose the thickness which is equal to sliding wear, and in 1-5 micrometers, 
although the thickness of this nickel electrocasting is related also to the life cycle of a **** anchorage device. 
When 100,000 pages is made into a life as an anchorage device for small laser beam printers, about 3 
micrometers is enough and this nickel thickness is ******. That is, it covers with the coat which protects both 
sides of a Fe-nickel alloy belt from corrosion, and it is said that it will make the coefficient of linear expansion 
of a belt govern with the Fe-nickel alloy of a thick core material, life evaluation - in any way - a problem - 
inside ****-- things cannot be overemphasized. 

[0031] Drawing 4 is the block diagram of the mold release equipment of the endless metal belt concerning the 
2nd example. 

[0032] For the pitch of the outlet side (drawer side of the electrocasting thin film 16) of the electromagnetic- 
induction coil 17, at this example, an inside pitch is smallness and intermediary **** in size. Therefore, the 
electrocasting thin film 16 can receive the force extruded caudad, and can draw it out from a matrix 13 easily. 
[0033] If drawing 5 shows the example which performs surface treatment (a coat 19 is formed in a front face), 
supporting to a matrix 13 and carries out it in this way, it can raise the handling nature of the endless metal belt 
7. 

[0034] Drawing 6 is the block diagram of the mold release equipment of the endless metal belt concerning the 
3rd example. 

[0035] In this example, the path of the electromagnetic-induction coil 17 is formed so that the direction of an 
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outlet side may become large. If it does in this way, the electrocasting thin film 16 will receive the force 
extruded caudad like the above-mentioned. 

[0036] As an application of the endless metal belt 7, the photo conductor belt of a printer besides the heat 
anchorage device of a printer, the print mask of an airline printer, etc. are mentioned here. 
[0037] The example of a presentation of an alloy electrocasting bath is shown below here. 
[0038] 

A nickel sulfate A 230 g/1 nickel chloride 20 g/1 ferrous sulfate 80 g/1 way acid 30 g/1 additive (saccharin) 0.2 
g/lPH 2.8 to 3.0 bath temperature 55-60-degree-C current density 1 A/dm2 - therefore, the Fe-nickel 
electrocasting thin film of 35 - 40%nickel can be stabilized and produced to this. 
[0039] Next, the following data are shown about the wrinkling incidence rate of the endless metal belt 7. 
[0040] When the sliding soak plate 1 is made flat and the maximum temperature gradient of the hand of cut of a 
metal belt is carried out in 10 degrees C/mm, the occurrences of the wrinkling of the metal belt made into the 
longitudinal direction of the sliding soak plate 1 become almost as it is shown in the following table. Although 
the occurrences of this wrinkling are dependent on the condition of a curve of the sliding soak plate 1, the 
welding pressure of a pressurization roller, etc., the following table is a value in the situation which a wrinkling 
tends to generate in comparison. 
[0041] 

nickel content Wrinkling occurrences (cm/) 
30 0.535 040 045 - 050 0.2-0.3100 0.5 [0042] 

[Effect of the Invention] According to this invention, since the iron nickel alloy with a coefficient of linear 
expansion sharply small as an ingredient of an endless metal belt was used, it could generate with the 
conventional belt type heat anchorage device, the "wrinkling" of **** and a ** belt can be completely 
prevented now, and the miniaturization of an anchorage device and simplification have been attained. 
Moreover, when an endless iron nickel alloy belt was produced with electroforming, with the conventional 
technique, it was impossible to have made it release from mold from a electrocasting matrix, and, therefore, 
****** was able to make this possible applying the electromagnetic-induction heating method. 

[Translation done.] 
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JPO and ncipi are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Industrial Application] This invention relates to the manufacturing method of the heat anchorage device of 
image formation equipments, such as electrophotography, and an endless metal belt. 



. [Translation done.] 
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PRIOR ART 



[Description of the Prior Art] Although some methods, such as a hot-platen type, a pressure type, and a heating 
roller type, are put in practical use by the heat fixing assembly indispensable to an electrophotography recording 
device, the mainstream for [ ten years - ] the past 20 years is a heating roller type. However, this method also 
has a fault, the time amount to operation initiation is long, power consumption is also large, and the present 
condition is that these have had bad effect on the engine performance of the whole electrophotography 
equipment. 

[0003] Manufacturing the thin endless film excellent in thermal resistance and rigidity, although the method 
which improves these radically was proposed for many years (USP No. 381 1828 specification) carries out 
difficulty, and it is **. 

[0004] The fixing assembly which combined with JP, 1-1 87582, A the polyimide film by which the coat was 
carried out with the non-adhesiveness coat, and the heating element is indicated. This heat fixing assembly has 
succeeded power consumption also in the thing near a reduction by half to do for drastic reduction while it 
makes that heating up time a short time extremely and realizes the de facto quick start. However, it is short, and 
the structure of the fixing assembly itself also has the complicated adhesion life of the non-adhesiveness coat 
which this method also has a fault and is covered by the endless polyimide film, and it is becoming cost 
quantity. 

[0005] this invention persons invented and did patent application of the method which can solve radically the 
trouble which these fixing assemblys hold, employing efficiently all the descriptions that were excellent in this 
method (JP,4- 166966, A, Japanese Patent Application No. No. 339079 [ two to ], Japanese Patent Application 
No. No. 49392 [ three to ], Japanese Patent Application No. No. 145868 [ four to ], "heat anchorage device"). 
[0006] Instead of the endless polyimide film, the endless metal belt was used for the 1st structural description, 
and it succeeded in therefore prolonging the adhesion life of a non-adhesiveness coat by the satisfactory 
working life to this. The PTC heater was used for the 2nd description instead of the thick film resistor heater, 
and, therefore, it made unnecessary the temperature sensor and the power source for temperature control to this. 
The 3rd description is that dry fixing which therefore does not have offset in it being higher than the glass 
transition point of a toner, and controlling to a temperature requirement lower than softening temperature has 
realized temperature which the recording paper after heat fixing releases from mold. Moreover, former is 
impossible for a flat heat fixing side, record fixing to a****** envelope etc. is enabled, and the self- 
temperature control of a PTC heater is realizing stable heating fixing which does not make mixed continuation 
fixing of variant paper generate offset, either. Method-simplification brings about the simplification on 
structure, and reduction of components mark so that the above explanation may show, and they are a thing 
[ dominance / in cost ], and intermediary ****. The failure which can merely be said to be only on this 
utilization is generating of the "wrinkling" of an endless metal belt, and is ******. Although this adopted nickel 
belt by electroforming as an endless metal belt obtained most easily, 14x10-6 / **, and when it is large and the 
temperature gradient by local heating is large, this "wrinkling" generates the mean coefficient of linear 
expansion of nickel belt in a 0-200-degree C temperature requirement. And therefore, this problem was solved 
to improvement invention (Japanese Patent Application No. No. 145868 [ 04 to ], "heat anchorage device") to 
which it is lower than the softening temperature of a toner, however the approach (Japanese Patent Application 
No. No. 279634 [ 03 to ] "a heat anchorage device") of easing a temperature gradient as a generating preventing 
method of this "wrinkling" and the temperature which the detail paper after fixing releases from mold from an 
endless metal belt are brought as much as possible close to this, and a temperature gradient is made small as a 
result. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, since the iron nickel alloy with a coefficient of linear 
expansion sharply small as an ingredient of an endless metal belt was used, it could generate with the 
conventional belt type heat anchorage device, the "wrinkling" of **** and a ** belt can be completely 
prevented now, and the miniaturization of an anchorage device and simplification have been attained. 
Moreover, when an endless iron nickel alloy belt was produced with electroforming, with the conventional 
technique, it was impossible to have made it release from mold from a electrocasting matrix, and, therefore, 
****** was able to make this possible applying the electromagnetic-induction heating method. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] As mentioned above, in order to be easy to generate the "wrinkling" 

by local heating in the heat anchorage device using an endless nickel metal belt and to prevent this, it is 
" indispensable to make the temperature gradient of a belt small. For this reason, a cure, like the heating distance 

and the quenching distance of a belt are needed about 10-20mm, and moreover make a fixed heating element 
- the crown configuration of an inside convex is indispensable, and ******. these - the heat anchorage device of 

this method - complexity - it enlarged and an improvement was desired also from the point of a manufacturing 

cost. 

[0008] The 1st purpose of this invention is to control wrinkling generating of an endless metal belt. Moreover, 
the 2nd purpose is to offer the approach of releasing from mold easily from a matrix in the production process 
of an endless metal belt. Furthermore, the 3rd purpose is to make easy the handling at the time of endless metal 
hair side of belt side processing while releasing an endless metal belt from mold easily from a matrix. 
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MEANS "~ 

[Means for Solving the Problem] While the 1st purpose of the above builds over the endless metal belt with 
which non-adhesiveness surface treatment of the outside front face is carried out between a fixed heating 
element and a rotation driving roller and rotates it In the heat anchorage device which passes the image base 
material which has a non-established toner image between the pressurization roller which carries out a pressure 
welding to a fixed heating element, and rotates from the outside of this endless metal belt, and this endless 
metal belt, and carries out thermofusion fixing of this non-established toner image The outside surface section 
of said endless metal belt is attained by the 1st means which consists of an iron nickel alloy containing 35 - 45% 
of the weight of nickel. 

[0010] Moreover, therefore, the 2nd purpose of the above carries out rapid heating only of the endless metal belt 
to the electromagnetic-induction coil which installed said endless metal belt formed in the outside surface of a 
matrix near [ the ] the periphery, carries out thermal expansion to it, and is attained by 2nd means to make an 
endless metal belt release from mold from this matrix. 

[001 1] Furthermore, the 3rd purpose of the above performs surface preparation predetermined in the condition 
that this matrix supported the endless metal belt formed in the outside surface of a matrix, therefore, carries out 
rapid heating only of endless metal ** RUTO to the electromagnetic-induction coil installed near the periphery 
of the account of back to front endless metal belt, carries out thermal expansion to it, and is attained by 3rd 
means to make an endless metal belt release from mold from this matrix. 
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OPERATION 



[Function] As mentioned above, the cause of the "wrinkling" which is easy to generate to an endless nickel 
metal belt is in the big coefficient of linear expansion. About this, the mean coefficient of linear expansion of a 
frog and this 0-200-degree C temperature requirement is set to 1 / 2 - 1/5 of nickel metal, and becomes 
unnecessary [ the generating preventive measures of a "wrinkling" ] also practical at the Fe-nickel alloy of the 
. above presentation range. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 * * * * s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] The example of this invention is explained with a drawing. 

[0014] Drawing 1 is the sectional view of the heat anchorage device of this example. 

[0015] The integral-construction mold heating cooling device A with which a heat anchorage device consists of 
the sliding soak plate 1, the PTC heater component 2, the energization electrode 3, the heat-resistant holder 4, a 
heat insulator 5, and cooling supporting material 6 Sticking the endless metal belt 7 and the endless metal belt 7 
which carried out non-adhering processing of the outside front face to the integral-construction mold heating 
cooling device A the pressurization roller 10 which carries out follower rotation while being pushed against the • 
driving roller 8 which carries out a rotation drive, the follower roller 9, and the sliding soak plate 1 of the 
integral-construction mold heating cooling device A by the several kg force - intermediary **** [ from ]. 
[0016] As shown in drawing 1 , while the detail paper 1 1 is ****(ed) between the endless metal belt 7 and the 
pressurization roller 10 The non-established toner 12 on the detail paper 1 1 carries out heating fusion through 
the endless metal belt 7. While a belt 7 is therefore cooled by the cooling supporting material 6, a toner 12 is 
also cooled, and it is processed so that the detail paper 1 1 may exfoliate from a belt 7 and the point of the 
cooling supporting material 6 may become small curvature from an intermediary with toner temperature lower 
than the softening temperature. 

[0017] Therefore, the endless metal belt 7 formed the Fe-nickel alloy thin film (about 20-micrometer thickness) 
on the circle type matrix made from stainless steel at electroforming, exfoliated and drew this out from the 
matrix, covered PTFE (polytetrafluoroethylene) with the thickness of 5 micrometers on this outside front face, 
and produced it on it. nickel presentation in this case was made into 35% - 45% of range (the remainder is Fe). 
Although the coefficient of linear expansion of a Fe-nickel alloy is shown in drawing 2 Since the temperature of 
the endless metal belt 7 when being used as a fixing assembly of this invention is about 150 degrees C, from 
ordinary temperature the mean coefficient of linear expansion in this range It is 7x10-6 / ** with 3.7x10-6 / **, 
and Fe-45%nickel in 2.7x10-6 / **, and Fe-40%nickel with Fe-35%nickel, and these are smallness called 1 / 2 - 
1/5 compared with 13.5x10-6 / ** of pure nickel. Intermediary ****** which coefficient of linear expansion 
becomes large in the presentation of those other than this, and does not have the semantics which uses an alloy 
by that of pure nickel and intermediary ****** practically equal. 

[0018] Now, in order to make the electrocasting thin film of such a small coefficient of linear expansion release 
from mold from the matrix made from stainless steel, the exfoliation/drawing by heating and cooling which are 
usually used are inapplicable. Even if it uses to say as SUS304 and other metallic materials of matrix material 
which are usually used well, almost all coefficient of linear expansion is larger than the above-mentioned Fe- 
nickel alloy, and even if it repeats heating and cooling, it is impossible to make a electrocasting thin film 
exfoliate from a matrix. 

[0019] Then, what was adopted is the approach of the rapid heating of only the electrocasting thin film by 
electromagnetic-induction heating. 

[0020] Drawing 3 is the block diagram of the mold release equipment of the endless metal belt concerning the 
1st example. 

[0021] The lower limit of the cylindrical electrocasting matrix (electrode) 13 is not committed by the 
electrocasting bath, but is closed with the good insulating material of a mold-release characteristic, for example, 
PTFE, (insulating lid 14). Moreover, the upper part section of a matrix 13 is also thickly covered with the same 
PTFE (insulating shielding 15). 

[0022] If the electrocasting matrix 13 of such a configuration is put into a electrocasting bath and electrocasting 
is performed, the Fe-nickel electrocasting thin film (endless metal belt material) 16 will be formed only on a 
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matrix electrode. After rinsing this and drying, it inserts in the center section of the electromagnetic-induction 
coil 17, and, therefore, the high frequency current is passed to RF generator 18 at this electromagnetic-induction 
coil 17. If the thing of 100kHz and 200 W is used as an RF generator, the electrocasting thin film 16 is heated to 
400-500 degrees C in 0.3 - 0.5 seconds, and it can be made to exfoliate from a matrix 13 almost momentarily, 
since the thickness of the Fe-nickel electrocasting thin film 16 used as an endless metal belt is about 20 
micrometers. 

[0023] At this time, therefore, high-frequency heating is carried out only the electrocasting thin film 16 to the 
skin effect, since a RF magnetic field cannot advance into a matrix 13, it is not heated, but exfoliation is 
completed before the temperature up by heat conduction from the electrocasting thin film 16. And repulsive 
force works between the electromagnetic-induction coils 17 with which the eddy current which flows to the 
electrocasting thin film 16, and the high frequency current flow, and when the electrocasting thin film 16 is 
caudad located for a while rather than the center of a coil 17, the electrocasting thin film 16 receives the force 
extruded caudad. That is, this electromagnetic-induction heating method is the outstanding approach of doing 

. automatically exfoliation and the mold release activity drawn out to coincidence. It is also effective to cool and 
carry out induction heating of the matrix to about -50 degrees C from the interior in addition to this approach. It 
is because the coefficient of linear expansion of this temperature region of SUS304 which saying usually heats 

* and electroforms a electrocasting bath at about 50 degrees C, and is well used for a matrix 13 is as large as 
13x10-6 / **, so the temperature gradient by the side of this low temperature becomes exfoliation with the 
amount of contraction of a certain matrix 1 3 which can carry out extent contribution. 
[0024] Thus, the PTFE layer was covered with the thickness of 5 micrometers to the produced endless metal 
belt, and it considered as the belt for fixing. As this non-adhesiveness coat, adhesive strength with a toner was 
small, and although prototype evaluation was carried out also about the silicone film excellent in un-offsetting 
nature, the property superior to the PTFE film was shown except being inferior a little in respect of a wear life. 
Of course, a working life is a satisfying enough value. 

[0025] After the above-mentioned belt for fixing released the endless metal belt from mold from the matrix, it 
was produced by the approach of covering a non-adhesive layer. It is also possible to carry out simple [ of this 
process ] as follows. It is the approach of covering a non-adhesive layer to the endless metal belt on a matrix, 
and exfoliating and releasing this from mold by the electromagnetic-induction heating method. In this case, 
although the non-adhering film may adhere also to the insulating lid 14 of drawin g 3 , and the part of the 
insulating shielding 15, it is possible for there to be almost no adhesive strength in this part, and to make it 
release from mold easily, in addition, it is easy to release the parts of this insulating lid 14 and the insulating 
shielding 15 from mold - as — caudad — Mukai - it cannot be overemphasized that the taper is attached so that 
it may become thin once. This package manufacturing method excels the former manufacturing method in the 
point called the ease of handling of a belt, and compaction of a process. 

[0026] Thus, if the endless metal belt 7 is rotated with a driving roller 8 and alternating-voltage 100 V are 
impressed to the PTC heater component 2 through the energization electrode 3, adding [ as shown in drawing 
I , assemble the produced endless metal belt 7 with the non-adhering film, and ] a weak tension to the follower 
roller 9 therefore, it will become possible after about 10 seconds to make heat fixing actuation perform. 
[0027] In this case, it is also needlessness and ****** to be able to shorten a quenching distance compared with 
a conventional method (Japanese Patent Application No. No. 279634 [ 03 to ], Japanese Patent Application No. 
No. 145868 [ 04 to ], "heat anchorage device"), and to incurvate a fixed heating element in the shape of an 
inside convex type. This became possible [ drawing out the cooling supporting material 6 and producing by 
aluminum material etc. ], and contributed also to reduction of components mark. Of course, the point which 
generating of a "wrinkling" becomes possible [ preventing completely ] and poses a problem in any way also in 
life is inside ****. However, since the moisture by which occlusion was carried out to it from the recording 
paper which passed the heat anchorage device is emitted, although this neighborhood is ventilated, it is a 
comparatively humid environment. 

[0028] On the other hand, the Fe-nickel alloy of this invention is the quality of the material which the inside 
**** corrosion in question tends to generate by the belt of pure nickel. Since it is always heated at the time of 
actuation, although it is in the conditions out of which corrosion cannot come easily, this cure is also required 
for a term ** sake in completeness. The following approaches were adopted to this and this problem was 
solved. It performs several micrometers nickel electrocasting first on the electrocasting matrix 13, and sets line 
intermediary sum total thickness to about 20 micrometers for Fe-nickel alloy electrocasting succeedingly, and 
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the line intermediary belt 7 is produced as above-mentioned after covering of the non-adhering film. 
[0029] Thus, it is equivalent in [ as there being no fluctuation in bath plasticity about continuation 
electrocasting of nickel and Fe-nickel since the electrocasting bath of the network same / a electrocasting bath / 
as a line intermediary can be used, and performing one kind of electrocasting substantially ] cost. 
[0030] What is necessary is just to choose the thickness which is equal to sliding wear, and in 1 -5 micrometers, 
although the thickness of this nickel electrocasting is related also to the life cycle of a **** anchorage device. ' 
When 100,000 pages is made into a life as an anchorage device for small laser beam printers, about 3 
micrometers is enough and this nickel thickness is ******. That is, it covers with the coat which protects both 
sides of a Fe-nickel alloy belt from corrosion, and it is said that it will make the coefficient of linear expansion 
of a belt govern with the Fe-nickel alloy of a thick core material, life evaluation ~ in any way - a problem - 
inside ****-- things cannot be overemphasized. 

[003 1] Drawing 4 is the block diagram of the mold release equipment of the endless metal belt concerning the 
2nd example. 

[0032] For the pitch of the outlet side (drawer side of the electrocasting thin film 16) of the electromagnetic- 
induction coil 17, at this example, an inside pitch is smallness and intermediary **** in size. Therefore, the 
electrocasting thin film 16 can receive the force extruded caudad, and can draw it out from a matrix 13 easily. 
[0033] If drawing 5 shows the example which performs surface treatment (a coat 19 is formed in a front face), 
supporting to a matrix 13 and carries out it in this way, it can raise the handling nature of the endless metal belt 
7. 

[0034] Drawing 6 is the block diagram of the mold release equipment of the endless metal belt concerning the 
3rd example. 

[0035] In this example, the path of the electromagnetic-induction coil 17 is formed so that the direction of an 
outlet side may become large. If it does in this way, the electrocasting thin film 16 will receive the force 
extruded caudad like the above-mentioned. 

[0036] As an application of the endless metal belt 7, the photo conductor belt of a printer besides the heat 
anchorage device of a printer, the print mask of an airline printer, etc. are mentioned here. 
[0037] The example of a presentation of an alloy electrocasting bath is shown below here 
[0038] 

A nickel sulfate A 230 g/1 nickel chloride 20 g/1 ferrous sulfate 80 g/1 way acid 30 g/1 additive (saccharin) 0.2 
g/lPH 2.8 to 3.0 bath temperature 55-60-degree-C current density 1 A/dm2 ~ therefore, the Fe-nickel 
electrocasting thin film of 35 - 40%nickel can be stabilized and produced to this. 
[0039] Next, the following data are shown about the wrinkling incidence rate of the endless metal belt 7. 
[0040] When the sliding soak plate 1 is made flat and the maximum temperature gradient of the hand of cut of a 
metal belt is carried out in 10 degrees C/mm, the occurrences of the wrinkling of the metal belt made into the 
longitudinal direction of the sliding soak plate 1 become almost as it is shown in the following table. Although 
the occurrences of this wrinkling are dependent on the condition of a curve of the sliding soak plate 1, the 
welding pressure of a pressurization roller, etc., the following table is a value in the situation which a wrinkling 
tends to generate in comparison. 
[0041] 

nickel content Wrinkling occurrences (cm/) 
30 0.535 040 045 - 050 0.2-0.3100 0.5 [0042] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section of the heat anchorage device concerning the example of this 
invention. 

[Drawing 2] It is the coefficient-of-linear-expansion property Fig. of a Fe-nickel alloy. 
- [Drawing 3] It is the block diagram of the mold release equipment of the endless metal belt concerning the 1st 
example. 

[Drawing 4] It is the block diagram of the mold release equipment of the endless metal belt concerning the 2nd 
example. 

[Drawing 5] It is the block diagram showing the method of endless metal hair side of belt side processing. 
[Drawing 6] It is the block diagram of the mold release equipment of the endless metal belt concerning the 3rd 
example. 

[Description of Notations] 

A Integral-construction mold heating cooling device 

1 Sliding Soak Plate 

2 PTC Heater Component 

3 Energization Electrode 

4 Heat-resistant Holder 

5 Heat Insulation Plate 

6 Cooling Supporting Material 

7 Endless Metal Belt 

8 Driving Roller 

9 Follower Roller 

10 Pressurization Roller 

1 1 Recording Paper 

12 Non-Established Toner 

13 Cylindrical Electrocasting Matrix 

14 Insulating Lid 

15 Insulating Shielding 

16 Electrocasting Thin Film 

17 Electromagnetic-Induction Coil 

1 8 RF Generator 

19 Coat 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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